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EXPERIENCE IN DEVELOPING, INTRODUCING AND
USING DESCRIPTOR INFORMATION RETRIEVAL

SYSTEMS UNDER SCIENTIFIC RESEARCH
INSTITUTE CONDITIONS

Yu. I. Valov and A. V. Sokolov

For investigating the specific problems of
creating and using descriptor systems in a local
information organ by the information devision of
NII [Scientific Research Institutes], is being
conducted on the development and introduction into
operation of a large descriptor IPS [Information
Retrieval System] which can satisfy the basic mass
of bibliographic demands placed upon the reference
and information store [SIP) of NII. A system of
descriptor IPS has been created which includes
over 70 thousand documents and which services 70%
of the requests made on the SIP. As the means of
realization of the descriptor systems, peek-a-boo
punched cards with a capacity of 1600 holes each
are used. The initial assumptions and basic method-
ical solutions are described which are made in
executing the work. Basic attention has been
devoted to organizational problems of creating de-
scriptor IPS under NII conditions. It is noted that
in connection with the considerable tedium and com-
plexity of works Involved in the creation of de-
scriptor systems, it is necessary to establish
systematic and coordinated collaboration of dif-
ferent information services in this field.

The opinion r-egarding the need and prospect of developing and

introducing descriptor IPS can today be considered universally accepted.
However, the domestic practice of creating descriptor systems does not

at present exceed the framework of limited experiments. The basis of
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reference and information stores [SIF], as before, remain the main,

manually retrieval information-bibliographic card files, systematized

according to the Universal Decimal Classification [UDK] and formulated
in accordance with traditional library-bibliographic rules. Therefore,

any attvmpt to develop descriptor dictionaries of individual descriptor

systems is of definite interest.

Of special value is an experiment of an Information-bibliographic

service based on the uae of descriptor dictionaries or individual

descriptor [Translator's Note: Russian text omitted here ] the results
of the four year practice of development, introduction and exploitation

of descriptor IPS in the information division of the NII.

The 6 oal was set of studying the problem of creating in a local
information organ, a large descriptor system as the basic means of an

Information-bibliographic service. Below methodical solutions are
expounded; also, certain theoretical and organizational problems are

posed which are connected with the expansion of propagation of

descriptor IPS.

1. Initial Premises

It is obvious that the development of descriptor IPS is expedient
only when, as a result of their introduction, an essential improvement
in the reference and information service of consumers will be ensured.
In order to meet this condition, it is important to know the defi-

ciencies of the traditional SIFP information apparatus. A study of

the spectrum of information requests proceeding to the ONTI [Dept. of
Scientific and Technical Information] [1, 2), showed that the main

drawback of traditional systematic and subject IPS is the great
amount of losses of information and information noise. It is exactly
this circumstance which involves the great tedium of retrieval

according to narrow thematic requests which are connected with the
industrial activity of engineering-technical workers. This means
that the created descriotor systems must first be given the requirement

of a more full and precise output of information than in traditional

IPS.

FTD-MT-24-414-69 2



A series of experiments conducted by us on a comparative investi-
gation of the quality of work of traditional manual retrieval card

files and descriptor systems (3-6) showed that a descriptor IPS can
ensure very high retrieval quality, which, however, is not an inalien-

able property of descriptor systems, but is attained only under the

condition of sufficiently great semantic force of the descriptor
language when there is great depth and detail of indexing. The
direction which must be adhered to during the development of descriptor
IPS hence becomes clear: increasing the semantic force of the

language and a comprehensive disclosure of the information contents
of documents and requests in their retrieval forms.2

The above requirement on descriptor systems (ensuring an essential
improvement of a reference and information service for consumers) was
concretized in the form of defined requirements on component elements

of IPS.

The experiments conducted, on the one hand, have convinced us
of the possibility of creating high-quality descriptor IPS; on the
other hand, then have shown the practical difficulties of their

construction. It turned out that the development of IPS possessing
great semantic force and ensuring deep and detailed indexing of

documents requires considerable labor, especially in the first stage.

The difficulties are heightened by the undeveloped nature of the theory

of descriptor IPS and the low amount of prkctice in their usage at

present. It follows from this that for creating descriptor systems
it is necessary to have a sufficiently well qualified staff of
designers.

Let us consider the concrete questions which appear In the work

process.

2. Deve'.opment of Micro-IPS

Aa already hts been indicated, the basic problem of our work was
to construct descriptor IPS capable of competing with the main infor-
mation-bibliographic card file of an SIF. However, it is natural

FTD-MT-24-414-69 3



to begin this work with the creation of a small descriptor IPS - a

micro-IPS - in one of the thematic directions of the NII. On the

basis of this micro-IPS methodical questions of the development of a

descriptor dictionary practically can be checked and selection of

optimum means cf IPS realization can be carried out. Let us dwell

on questions of the development of a descriptor dictionary for the

micro-IPS (microthesaurus).

Inasmuch as we did not have any descriptor dictionaries in the

Russian language (corresponding to the requirements set by us) the

development of descriptor dictionaries was carried out by our own

forces. We proceeded from the fact that the dictionaries created

do not have to be combined terminological dictionaries on a given

thematic topic, but should first of all ensure concrete retrieval

functions, the primary of which is to ensure minimum losses and

noise during information retrieval in a massif of documents introduced

into a given IPS. Therefore, we used an inclusively empirical means

of constructing the descriptor dictionaries, with which into the

dictionary only that terminology was placed which corresponded to

the information contents of the documents which were introduced into

the IPS. Sources of terminology were only the key words which were

selected from the text of primary sources or their annotations or

abstracts. Considering the retrieval functions of the descriptor

dictionary, we did not use any other terminology sources (classifica-

tions, linguistic and terminological dictionarias, textbooks, and

others). Thanks to such a method of compilation, the descriptor

dictionary of the micro-IPS took on orienting functions during

retrieval, providing refusal to those requests which in no way were

connected with the contents of the documents introduced into the

micro-IPS. The empirical route of development is to us the simplest

and most rational in the absence of other descriptor dictionaries on

the given subjects.

It iu obvious that the selection of key words directly determines

the depth and detail of indexing in the descriptor language. Tn turn,

on how qualitatively the descriptor retrieval form is composed finally

depends the quality of retrieval in a given IPS. Unfortunately, at
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present we do not have simple and clear recommendations concerning the

indexing of key words; therefore, the selection of key words was made
intuitively and was subordinated to the problem of achieving the most

complete description of the contents of indexed documents. On the

average, per document, depending upon the subjects of the micro-IPS,

there were from 9 to 11 key words. The totality of selected key words

was the glossary of the descriptor dictionary, which was subjected to
further processing for removal of synonymy and for establishing the
basic connections between descriptors.

Inasmuch as the theory of the descriptor systems (just as in the
case of indexing key words) does not permit optimizing the composition
process of descriptor dictionaries, a special experiment was conducted

in which the rules of change of information losses and information

noise losses were determined, depending upon the degree of depletion

of the descriptor language and program of retrieval by request [73.
The experiment confirmed the presence of feedback between losses and
noise, which consists of the fact that the introduction of means to
combat the information noise inevitably leads to an increase of infor-

mation losses, and vice versa. From this general theoretical assump-

tion practical conclusions can be made. The use of means of calculat-
ing textual relations, which are intended to decrease information

noise, has an effect on the increase of information losfes. Grouping

key words into classes nf conditional equivalence (descriptors) is a
means of decreasing losses, which -involves an increase of information

noise.

Inasmuch as in all cases a decrease of information losses is

more desirable than a decrease of information noise, then in the

development of the descriptor dictionary the following rule was

accepted: the dictionary must have a maximum number of inputs into
it, i.e., so that it considered the different terminological variations

of the designation of ideas in the natural language, and at the same
time so that it ensured reduction of the numerous inputs to a mnim

number nf outputs. In other words, the huge set of key words would
be reduced to a small set of descriptors. A decrease of the number

of descriptors, naturally, roughens the language and promotes the
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appearance of information noise, but then high completeness of issue

is ensured at this point.

Regarding programming the retrieval by request, the experiments

showed a preference of such programs, in which the number of descriptors

in the retrieval form of the request is minimum. For simplification

of information retrieval in descriptor IPS, it is efficient to use

the operation of excess indexing, the essence of which is that after

formation of the "initial" retrieval form of the document, consisting

of the descriptors caused by the context of the document, to the

retrieval form descriptors are added which stand, according to the

layout of the basic connections of the descriptor dictionary, higher

than the initial ones; for example, in the presence of the descriptor
"magazine" the descriptors "periodical," "literature," and "primary

source of information" are added.

Of course, these considerations leave a great gap for subjective

solutions in the development of a descriptor language, which remains

a particularly creative process, depending first of all on the

erudition and intuition of its designers. We await, from the theory

of descriptor IPS, the answers to the following questions:

- formalization of indexing by key words;

- determination of the rules of presentation of word combinations

and separate words in the form of descriptors:

- concretization of the concept of the "condition of equivalence"

in reference to key words;

- formulation of the rules for exposure and fixing cf basic

connections between descriptors.

We acc-pted the following order of development of a descriptor

dictionary for micro-IPS:



Stage 1. Indexing by key words of 800 documents - composition
of the first editing of the descriptor dictionary of micro-IPS -a
check of micro-IPS fur.,tioning under working conditions - dictionary

correction.

Stage 2. Indexing by key words of the following 1600 documents -

output of second editing of the micro-ZPS descriptor dictionary (on a
base of 2400 documents) - check of IPS functioning and dictionary
correction.

State 3. Indexing by key words of the following 1600 documerts -

output of third editing of the micro-IPS descriptor dictionary (on a
base of 4000 documents) - check of IPS functioning and dictionary
correction, etc.

Implementation time of these operations was: stage 1 - 150 man
days; stage 2 - 225 man days; stage 3 - 200 man days.

The most important question in the creation of a descriptor IPS
is the selection of the means of realization. Attempting to ensure
maximum simplicity and effectiveness of the system created, we refused

to use an ETsVM [digital computer]. The remaining well-known means of
realizing descriptor systems, namely, cards with edge performation,
peek-a-boo punched cards and machine sorting punched cards were analyzed
from the point of view of the following criteria: corresponds to the
requirement of a minimization of losses and noise, convenience and
speed of retrieval, and economic expenditure for realization and

retrieval [8].

Correspondence to the first criterion was understood in the sense
that the means of realization must not put any limitations on the
correction and supplementation of the information-retrieval language,

and they must also ensure easy variation of request retrieval routines.
Theae conditions are best satisfied by peek-a-boo cards, which are
not connected with the limited quality of a rigid mock-up. Minimum

retrieval time in blocks of more than 10 thousand documents is ensured
by peek-a-boo cards with a capacity of 7-10 thousand holes and higher,
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which in this respect outstrip high speed electronic sorters, processing

1000 punched cards per minute. The expenditures of labor on input of

information into IPS, realized on peek-a-boo cards, is somewhat higher
than in the IPS which use cards with edge or slot punches; however,
this deficiency is profitably compensated by lower labor expenditure
of retrieval by request.

Proceeding from the conducted analysis, the conclusion was reached
that the optimum means of realization of a descriptor IPS, intended
for bibliographic retrieval under conditions of a local information
organ, are peek-a-boo cards with capacity of 7-10 thousand holes.

Because these punched cards are not produced by domestic industry,
it was decided to use, as the means of realization of our micro-IPS,
standard 80-column punched cards which were used as the peek-a-boo
cards. For increasing the capacity of these standard punched cards
in the field between lines, additional holes were made, thanks to
which the capacity of the punched card was incr'eased to 1600 holes.
This solution ensured ease of obtaining, storing and using the punched
cards, since this does not necessitate special examination devices.
For making holes with a 1.8 mm diameter 7-a 15WI

pencil are used. 3  
-

Experience gained in the creation and use of several mic.Q,-IPS

has confirmed that they can ensure a very high leVe•T-3 fullness and

precision of issue (loss of information is 5-15%; information noise

is 20-30%).

A description of the method of creating the micro-IPS and the
equipment required is found in sources [9-123.

3. Transition from the Traditional SIP
Information Apparatus to a System

of Descriptor IPS

The creation of an individual narrow-thematic micro-IPS is not
the solution to out problem. It is necessary to solve the problem
Df transition from a descriptor micro-IPS to a micro-IPS, which is
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comparable by thematic width with branch library-bibliographic

classifications. IV is possible to proceed in two ways: expand the

descriptor dictionary of the micro-IPS to the scale of a universal

branch or general-scientific thesaurus, or try to create a system

of interconnected micro-IPS which satisfies the majority of requests

entering into a given SIF.

At the contemporary level of the theory of descriptor IPS it is
possible to count on the creation of thesauruses of a universal
character with a very small semantic force, equal in essence to the
semantic force of universal library-bibliographic classifications of
the Universal Decimal Classification type. Naturally, such thesauruses
cannot ensure an essential improvement of the reference and information

service, and, consequently, the success of measures undertaken for
creating descriptor systems on their basis becomes doubtful. At the
same time, the experience gained in development and use of micro-IPS

has showed that for these systems a microthesaurus can be created
with great semantic force, ensuring high completeness and precision
of issue. Therefore, from the point of view of improving the quality
of retrieval, a system formed by the totality of several micro-IPS is
more prospective. But immediately the problem appears of delimitation
of the subjects of micro-IPS which have been created.

With the contemporary integration and differentation of science

and technology, the delimitation of separate thematic directions can be
performed only in the case of acceptance of certain conventionalities.
Several considerations say that it is rational to use the sum of
conventionalities placed in the Universal'Decimal Classification. In
this case, to every micro-IPS a set of indicec of the Universal Decimal
Classification is placed in correspondence, forming the "record" of a

given micro-IPS. According to this "record," into the given IPS only
those documents are sent which carry one of the corresponding UDK
indices. Thanks to such a solution, the transition from an information
device, organized by the Universal Decimal Classification, to a system1 of a descriptor IPS is carried out without loss of the advantages of

centralized reference and the information system, created at present

on the basis of the Universal Decimal Classification; the succession



of both systems is ensured, and unity of reference and information

stores on both the branch and country-wide scales is preserved. Also,

interbranch information exchange and the system of centralized

cataloguing are not disturbed.

The retrieval system constructed in such a manner can be called

a classificational-descriptor IPS.. In this system the advantages of

classificational systems (delimitation of thematic directions) and the

descriptor systems (high quality of retrieval on the micro-IPS level)

are combined.

The classificational-descri.ptor IPS possesses great flexibility,

allowing the use of different methods of information retrieval.

Retrieval by thematic divisions of the Universal Decimal Classification,

which are not "profiling" for the given information organ, can be

conducted manually, if expenditures for input of these divisions into

the descriptor IPS appear groundless.

Thanks to the multiple aspect quality of retrieval in descriptor

systems, in the micro-IPS documents different in form can easily be

introduced: magazine articles, patents, reports on NIR [Scientific

Research Work] and OKR [Experimental Design Work], etc. For books,

monographs and collections concerning a great number of different

subjects, an analytic list is obligatory which ensures identical

"detail quality" of presentation of the documents introduced into

the IPS.

As is noted above, the creation of a descriptor micro-IPS requires

a great amount of labor. The greatest amount of labor was apportioned

to the first stage, which is connected with the development of

descriptor dictionaries. In this stage it is necessary to attract

a great number of qualified specialists, poskessing knowledge in

the thematic region of the given micro-IFS and knowing the methods
of constructing descriptor systemr. It seems irrational to us to
expand the state of an information service for carrying out essentially
one-time operations on creating the bases of a classificational-

descriptor system. It is simpler to attract to the work, conducted

10



by the information division, a group of engineering-technical workers

of industrial subdivisions for consultations in the process of

developing the descriptor dictionaries and for execution, when

necessary, of technical work on formulating the micro-IPS.

After completing the first stage of creating classificational-
descriptor IPS, all operations concerning service and augmentation
of the system must be carried out by the efforts of information

service colleagues. When planning the necessary labor involved it

is possible to use the following experimentally-static norms, obtained
by us for descriptor IPS carried out on peek-a-boo punched cards

(during a 7-hour work day):

- indexing of key words and descriptors with a depth of indexation

of 10 indices/document, 70 documents/day,

- auxiliary operations for preparation of mock-ups for punching
the cards - 50 documents/day,

- card punch with realization of the operation of excess indexingSand formulation of the card file - 40 documents/day.

Thus, the general cycle of input into the IPS of one do.ument

takes 25 minutes, from which only 1/4 of the time is spent on executinR
the work requiring engineering qualificationb (indexing) and 3/4 of

the time is spent on purely technical operations. Clearly, it is

necessary to anticipate more expenditures of qualified labor on

correcting the descriptor dictionary and on output of its subsequent

editing. Expenditures on the output of the third, fourth, etc.,

editing of microthesauruses in our views, do not exceed 25 man days.

An important economic and organizational question in the

development of descriptor micro-IPS is the realization of cooperation

between the organizations interested in this work. Unfortunately,

branch information institutes do not take effective measures for

coordinating the efforts of local information organs in creating

descriptor micro-IPS, and therefore collaboration between the separate

|1
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services is essentially an accidental affair. At the same time

experience shows the possibility and rationality of exchange not

only of descriptor dictionaries, but even of prepared micro-IPS.

Thus, we transmitted to one of the adjacent (according to subject)

NII two micro-IPS and, in turn, we obtained one micro-IPS corresponding

to our subjects. Further augmentation of transmitted micro-IPS is

carried out jointly. The planned division of labor between the separate

organizations in the development of classification-descriptor systems

seems to us to be a matter both realizable and necessary. Clearly,

one should ensure single methodical principles of developing micro-

IPS.

4. Service and Use of Descriptor IPS

In accordance with the above-stated principles, in our NII there

has been created and now functions a classification-descriptor IPS,

the characteristics of which are given in the table.

Subect of310 Lik dube f A;r ru i g? .c tors)

In alces of" Ni urier of eoAv ra o r of 4u mber

micro-IPSMI M3ih .6

Cclssification h

3* Power supply I1.211.6;6i21.310.7; a1.314 Sm0 6.43 3 413/858
4. •oceivers 6223662 236e 10,715 2 699/913

•~~ .. I

5. ITrnlostors 69.36966. 64 10.65 3 761/1M62221.36

4.. Am'lifiers 62111.315 460 to 0.28 3 782/103

7, P•j:o te•,.noloTr,/ 622.274 56O 3.5 41 6,1*/30a

c nomn .er te l'rolo0T; "01. 142 M *.63 4 IW9/lT

11. Nicroele Iro, c." OU.M. 6 26401 I11. 2 6/I10

1. Pr-oe:•,.Ir or :;i -I.ls 6 3ll 3000 8.99 1 WWUWb

1 Toals: I 90 I I

As can be seen from the table, we found it possible to create a

sufficiently large reference and information system, which ensures,

according to data from the last half year, an answer to 70% of the
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requests for bibliographic information in the SIP. The other 30% of
requests are satisfied on the basis of the intormation-bibliographic

apparatus, consisting of a system of traditional bibliographic card

files and bibliographic publications. Experience has shown that a

cobination of the system of descriptor IPS with a traditional infor-

mation apparatus is necessary, inasmuch as the subjects of a certain

number of requests (nearly 10% of the overall amoung) cannot be

anticipated when planning classificational-descriptor IPS, and, in

connection with this, turning to traditional methods of bibliographic

retrieval is inevitable.

Servicing the classificational-descriptor IPS is carried out by

a group of bibliog~raphers, a group of engineers-curators of micro-IPS

(for these groups this function is not unique), and a group of

technical workers. The bibliographers, knowing well the secondary

sources of information, ensure making a set of micro-IPS in accordance

with the "record" of thc IPS in the Universal Decimal Classification

language. They are also responsible for disseminating and collecting

requests for bibliographic information. The obtained requests are. sent

to the corresponding micro-IPS or are satisfied by traditional

bibliographic means.

Final selection of material for input into the micro-IPS is made

by the engineer-curator of a given system. He compiles the "initial"

retrieval form of the document in the descriptor language and makes,

when necessary, a correction of the descriptor dictionary. Work on

debugging the micro-IPS takes 30-40% of the engineer's time; the

remaining time is designated for analytical and synthetic processing

of information. The possibility of easy detection, systematization

and correlation of information in the descriptor systems creates a

good basis for increasing the quality of surveys, indicators and

correlation tables, prepared by the curator.

Maintenance of the classificational-descriptor IPS is the

responsibility of the group of technicians. According to our calcula-

tions, with a yearly entry into a classificational-descriptor IPS of

20 thousand documents, it will require 10 engineers spending 30-40%

13



of their work time with the IPS and 5 technicians, occupied with this

work full time.

If when using the traditional means of information provision

basic attention was allotted to servicing the upper-management echelons

of the NII, then at present the possibility exists for more complete

satisfaction of the information needs of ordinary engineers-designers.

For the latter, of first priority value- is concrete information about

particular technical solutions, for which a high degree of completeness

and accuracy of IPS issue is necessary. Practice has shown that

descriptor systems considerably increase the effectiveness of a

reference and information service.

The creation of descriptor systems has great value not only for

improving informational work, but also for increasing the purposefulness

of information concerning new entries. Experiments conducted by us

showed that on the basis of the created descriptor languages a system

of differentiated information distribution can be developed with the

aid of digital computers.

Conclusion

The principal result of our work is that it proved the practical

possibility and expediency of developing and introducing effective
information retrieval systems of the descriptor type under local

information organ conditions. Along with the theoretical problems

of developing descriptor languages in separate scientific and technical

directions, organizational problems have been successfully solved

which are connected with the order of carrying out works on mechanizing

retrieval in SIP, with the delineation of functions between colleagues

of an information service, with determining the order of augmentation

and servicing of micro-IPS, etc. Presently available experience

confirms the high efficiency of existing classificational-descriptor

IPS, and the necessity of its further development gives no cause for
doubts.

14

--~--.



The question arises: is it possible to recommend that other

local information organs proceed along our route? As far as we know,
our experiment is now unique, which apparently, is not accidental.

Completing the work we had planned was possible only thanks to a

successful confluence of circumstances: the presence of trained

cadres in the information division, on the one hand, and the possibility
of using a large contingent of NII colleagues for carrying our one-

time operations under the leadership of the information section, on
the other. By far not in every NII and its information service are

there such conditions. Obviously, it is irrational to proceed along

the route of individual, disconnected, and essentially random "break-

this'oughs" in the field of descriptor systems. In order to solve
complex theoretical and organizational problems connected with the
development and introduction of a network of descriptor IPS, a

systematic and directed "attack" is required.

The experience of our work, conducted outside the framework of

centralized coordination, convinces one of the necessity for close
collaboration of the information services of various classes.
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Footnotes

'By "traditional information apparatus" w, nder3tand a system
of catalogs, card files and indicators of manual retrieval, organized
by the systematic or subject princirle with a degree of duplication
of document descriptions of not more than 1.5 description/document.
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2 Experiments have shown that due to an increase of the depth of
indexing and the degree of duplieation of document descriptions in
traditional IPS, the auality of retrieval in them can be improved:
however, broader possibilities in this direction are found in
descriptor systems which a-e based on the free coordination of single
concepts

$Design of the pencil was developed at the NIIEIR [Translator's
Note: Expansion unlisted].

6The idea of a classificational-descriptor IPS belongs to V. I.
Vinogradov,
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